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Figure 1. Energy diagram of AISh zones at points [, L, and X.
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Figure 2. Reflection spectrum of aluminum antimqp_lde.i o
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19035-65  BAT(1L.)/Ed (m) /8 (m)/T/5P(t) /BEC(0)=2/EHP(b)- " F=y - LR
ACCESSION BRg  AP5006905 - ' s/mm/65/w7/°°3/°91¥/312
QTTIE: Idne spectrs 'of~edge‘absorptioii and emission df'cadnium.i_:gili\ﬁ-iﬁé crystals
OPIC TAGS: cadwivm telluride, group II element, group VI element, line spectriai,
_abeorption edge, emission edge o S o SRR

_'_'-sol_lms: Fizika tverdogo tela, v 7,',nog '3, 1965, 91'1&,-9‘15"'

“| ABSTRACT: In view of the little attention paid to the edge ebsorption and emission
1 of crystals of the AIIBVI group, other than Cds and CdSe, the ‘authors investigated
88 | ‘the low-temperiture absorption of +hin layers and phoctoluminescence of single-
.| crystal and polyerystalline CdTe in the region of the intrinsic absorption edge. -
| At T7.3K, the sbsorption spectrum of CdTe £ilms consisted of several ‘broad lines
-1 at 7685, T757, and T817 A, with a noticeable step on the continuous ‘edge abgorp-

tion curve &t 7832; . A reduction of the temperature to 4.2K shifts the entire =
spectrum by ~ 37 {0,008 eY) to the short-wave region, and reduces the line width. -

| At B.2K the single crystel's emission ‘pectrum consiste of three marrow lines and’
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" four mArTOW ba.nds (7960, 8055, 8120 and 8385, 8520, so, and 8800 A, respective- :
In the case of large-c spectrum congiste of four lines =

7750, 7855, and 7915 A) and three bands (8000 and 8085 [doublet], 8190, a.nd_

8330 A). An analysis of the results shows that the spectra are much closer to
| tkose of CdS and CdSe than agsumed by other workers,: and exhibit similer relation

‘| to free execiton, excitom, or exciton-impurity charaeter of the lines. Orig. arte

.':has 1ﬁg\n‘e-
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| AUTHORS Sobolev, V. \ R . SRR ,3:

TITLE: low-temperature luninescencg of zinc aelenide and zine te,uuride 7
~ /.

7’/

: SOURCE: Op"'ika. i spektroskopiys, V. 18, no' 1& 1965, 6148-655

| TOPIC TAGS$ zinc compound, luminescence, edge photoluminescence, eifbn statg;
low temperature spectm, band structure, line strueture, cryatal structure

ABSTRACT: - The lorw-tempera.ture apectra of the edge photolumineacence of ZnSe a.nd
ZnTe layers were investigated and were found to-have complicated line and band
atructures. The layers were prepared by sublimation and the photoltminescenee wag ".
i | excited by an SVDSh-1000 lamp through violet and ultraviolet filtera. The spectra’

-{ were photographed by reflection with a. ].a.rge-aperture spectrograph. ‘The measure-
ments were made at 77.3 and 4.2K. Three types of ZnSe radiation and two types of
-ZnTe radiation were observed. An analyais of ‘the-intensity and half-width distri-

", butions of the lines and the bands indicates that edge luminescence was observed.
i The pature of the crystal atructure of the layera is deduced from a cupariaon of
| the obtained upectra. and earlier data. It u cencluded that ezeiton nnes are. more
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.i AUTHOR: Sobolev, V. V.bl;s(-j?e;fxnrf; Qn;:' ‘_f'\ VV! : -»fEB

) TITLES Reflection and absorption spectra of crystals of the

Group AII - B

. | SOURCE: Optika i spektroskopiya, v 18 nO-*ﬁ, 1965: 813 819

: i\

- | TOPIC TAGS:. cadmiunmoompound, mercury 1ompound valence band con-q?

.~ . tduetion band, absorption spectrum, Ii ht reflection, absorptlon edge,1
© - i18pin orbit coupling v o , _

;f'ABSTRACT-' The absorption spectra of polycr¥stalline layers of hex-?f

lagonal (wurtzite) CdS and cubic: (sphalerite) (dTe, and the reflection
spectra of hexagonal (wurtzite) ‘single-crystal CdS and. CdSe and cubicf
-4l (sphalerite) polycrystals of;EgS (cynnabarite) and HgSe and of = - i}
"\l single-crystal HgTe and CdTe’were investigated at 290 K and 1 -- 6. er
1 The polycrystalline layers were produced by sputtering of‘ single ERRSeea &

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830004-3"



"APPROVED FOR R
ELEASE:
EASE: 08/25/2000  CIA-RDP86-00513R0016518
al 30004-3

IEEET a2
SR SRR RAL
s T s

- e Bty 3
i . 2 e

,05765 .,ﬁ;;N;W.“”v;igmnﬁ;ﬁwf,;;;A__&;-A-,.. _,ﬁ,:;;;_,,
ACCESSION NR: AP5012607 S e :
tz'éubStratesgﬁulﬁfsfmmHg,éndjon/glésngub,,_

red cop reflection

erystals on Quar
The spectra.were"hedéu :
1ished surfacesg--Thegpeaks of
d and -ta

lat 10 2 mm Hg.
| surfaces, c¢leaved 8 - 1 . ,
various. spe fied and:theix' energles _ca_l,cula’oe nd -
The values of the spin—orbit’splitting and.thé‘intrinsic:
for'differentvorientatiOns. fhe - .

urfaces, OT po

| from the
‘| tween the up

'f%: culated at se
| and 3 tables.

_ASSOCIATION: None L e Gientie e
 02Aprot ;L,. B TR ; SUh C0DE£ttQP B

veral points: 

: SUBMITTED:
k \NR REF SOV: 009
z -

Card & . ' ey

/ /



'L Lhhis=66 M(rr{$/ETc/Ehn(m)/_E_WE(.y)./.@B.(P)__ _19p(c)  RDW/JD
“ACCESSION NR:

. AUTHOR:

AP5017896

Y55
Sobolev, V. V.

33##
ncé of CdS, CdSe, and CdTe crystals

ETITLE: Edge luminesce

. SOURCE:

| TOPIC TAGS:
;1um1nescence spec

In view of the contradictory character of the numerous
ions on edge luminescence, which were limited for the most
thor attempted to detect and investigate edge o
a of other crystals isomorphous with Cds, namely .
stals. o
blimation on heated quartz gubstrates. TFluores-i. .-
ited by an SVDSg—lOOO lamp and photographed by reflectloni ' .-

n the 700 A region. i
bright edge ‘photoluminescence appeared at 77.3K;mfg}

. ABSTRACT:

i investigat
. part to CdS, the au
: luminescence spectr
; CdSe and CdTe polycry
Ei'prepared by v
i cence was exc

éin spectrographs 1
' poom temperature, but

172
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Cptika 1 spektroskopiya, V. 19, no.. 1, 1965, 86-96

cadmium selenide, cadmium sulfide, cadmium telluride,
trum, excltron, impurity center '

'”’UR/0051/65/019/001/0086/00962'f 
535.37:548.0 P

Pure coarsely-crystalline layers were

i

There was no 1uminescence.at P
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land even more at 4.2K. The changes in the line and band spectrum
ioccurring upon cooling each of the crystals are described. Based on
i the character of the intensity distribution, the half-wldth of the
‘1ines and bands, and the wavelength distribution, the photolumines-
:cence spectra can be distinctly divided into three groups: (1) emis-
‘gion lines that coincide 1in resonance with edge absorptlon lines; ’
%52; the remaining emission lines on the longer-wavelength side; i
%) the edge-band emission. The lines of the first group in the edge |-
; luminescence of the crystal can be attributed to resonance radiative

.decay of excitons with a shift of the annihilation lines towards
; longer wavelengths. The second group 18 due to various satellites T
. of the exciton and bound exclton-impurity states. Arguments in favor| - -
‘of a close connection between excitons and the d edge luminescence :
;arez/"prgsented. 'Thew;}\%%bor tnanks R._Yu. Kharsevarov, L. P.

ovska

. Bogotiazor ,and N. Laz va for much asslstance T preparing  the
‘polycrystalline Tayers.! Orig. art. ‘has: 3 figures and 5 tables.

' ASSOCIATION: Nomne | 4 : .
'SUBMITTED:  02Apr6l ENCL: 00 SUB CODE: OP, 55
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UTTLE: The smergy band structure in crystals of the sroup Mt

;o A .
af R 3
e .

'SOURGE: AN SSSR. Doklady, v. 163, mo. 4, 1965, 868-869
;TOPI'C MACS: scemiconductor, zinc compound, conduction band, Brillouin zone

iABSTRACT: Investigations were made of the energy structure in minerals having the -
‘structure of chalcopyrite. The lovest conduction band is simple, and the highest
‘valence band is *riple. This paper examines the reflection spectra of ZnSnAsa,

iZnSiPz, and ZnSiAs2 in the region of 1-6 ev and at 293K, The spectral distribution

Eof reflectivity showed two inbe.ise maximums for each crystal: at 265 end 600 mpu for
‘the first, 260 and 330 mu for the second,and 275-295 and 370 mu for the third. |
‘The peak at 600 mt for ZnSnAs2 has a doublet structure with two maxi_ mms at 550 and» SRR

E650 mu . Spin orbit splitting for ZnSnAs,, proved to be 5-10 times that for the
; M 2

'‘other two. Because of the width of the peaks, doublet structure of a long-¥zve
'maximu7 was not observed in the reflectivity curves of the last two crystals.
‘Card 1/2
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fgeneral characteristics, the three minerals are very similar, It is concluded tha.tv
the reflectivity spectra are due to allowed cross-over interzonal transitions at
‘points in the Brillouin zone analogous to points L and X in crystals of group

%Al and Anle The great general and detailed similarity in reflectivity spectra .

.of the tested crystals to the groups AYY and Ail:LBV strongly suggests a great
‘gimilarity in structure of the energy bands and the nature of the chemical bonds of
‘both groups. "The authors express their thanks to Professor D. N. Nasledov for his
‘support of the present work." Orig. art. has: 2 figures and 1 table. 7Y 5=

ASSOCIATION Fiziko-tekhnicheskiy institut im. A, F. Iofi‘e ii nauk SSSR
‘(Physical and Technical Institute, Academy of Sciences SSSR titut prikladnoy
f1z1k1, Akademii nauk M3SR (Inatitute of Applied wasioa, Lce.denw of Sciences_nasn,__y
, . VY88
SUBMTTED~ 15Jan65 _ ENCL: 00 .. ... SUB CODE. . 886 s

O REF SOV: 005 ‘ ~ ommr: 003 . e
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Contour of lines of exciton abgorption of aﬁ:{:pz-uus oxide
arretal. Dokl. All SSSR 165 no.4:503-805 D 'ob. i
e (MIRA 18:12)
1, Iastitubt crikladnoy fimiki AN Moldavskoy SER. Submittied
ls Instl vrik
April 12, 1965.

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830004-3"




"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830004-3

_..L_13124-66 EWT(l)/EWT(m)/T/EWP(t)/EWP(b)/EWA(c) 13P(c)  JD

ATTNR: APE028909 SOURCE CODE: UR/0020/65/165/003/0)3h/0536

AUTHOR:NM_Sobolev, V. V. 5 //
ORG: Instltute of Applied Physics, Academy of Scilences MSSR @
(Institul priklodnoy flzlkl Akademll nauk MSSR)

AR A 2y 57857 -
TITLE: Low temperature specLPQLhoLomo :Zf investigations in the region|: B
of the long-wave edge of jIntrinslc absorptlion of cadmlum selenide and .| 'k
sulfide single crystals 27 v

SOURCE: AN SSSR. Dokladv, v. 165, no. 3, 196 534-536

TOPIC TAGS: absorption edge, cadmlum selenlde, ca”mium sulfide,
spectrophotometric analysls, absorption coeflficle.t, - ~selllator -
strength, exciton . '

ABSTRACT: The author investipated the spectral distribution of the.
coefficient of absorption of pure and highly perfect thin (d = 0.2--
20 1) single- crystal hexagonal platps of Cd3e (A 7000 -- 5300 3) and

CcdS (A 7000 -- 4790 A) for the! purpose of obtalning quantitative data .
on the contours of the exclton ahsorption bandn. The Inveatigations
wers carried out at #.2K and 160K 1n pelarlzed light, using diffraction|

Card 1/2 UDC: 548.0:535 + 535.343
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o o
(D2 3.2 A/mm in second order) and prism (D & 50 A/mm in the region
A 5000 A) spectrometers in special cryostats descrlbed by the author | 3
earlier (Izv. AN MSSR No. 11, 1963). The receiver was a photomultiplern .

(FEU-17) cooled with liquid nitrogen. In the case of C4Se, the prin-
cipal terms of three exciton lines could be separated at 6960, 6878,

and 5600 A. The absorption coefficlents for these llnes are measured
and the half widths and oscillator strengths calculated and tabulated.
The presence of three nonoverlapping exciton serles in CdSe is con-
Pirmed. Indirecttransitions are observed in a small region of fre-

quencies near the edges of the direct transitions. From a comparison :
wlth theory it is concluded that most lines of the line edge absorption
of CdSe actually should have an exciton origin. The line contour -
points to a strong exciton-phonon interaction at 160K and d weak inter-
action at 4.2K. Similar measurements were made for CdS by ‘plotting

the transmission curves of different pure crystals, and it 1s deduced
that exciton-photon interaction plays an important role in CdS 2% 4. 2K,
in contradiction to the experimental and theoretical results by others.| -

This report was rresented by Academiclan V. P. Konstantinov. Orig.
art., hast 3 figures and 1 table. ' : :

SUB CODE: 20/ SUBM DATE: 08Mar65/ NR REF SOV: 013/ OTH REF: 005
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|ACC NR: AP6001725 SOURCE CODE: UR/0020/65/165/00‘4/080}/0805
| AUTHORS: Sobolev, v. v. . : : 20 e

T

ORG: Institute of A 11ed Physics, Academy of Sclences MSSR
(Institut prikladnoy gIZiki Akademil nauk MSSR) 4‘;,’

TITLIE: Contour of the exclton absorption 1ine of a cuprous oxide
crystal _—

| SOURCE: AN SSSR. Doklady, v. 165, no- y, 1965, 803-805

TOPIC TAGS: exclton absorption, cuprous oxilde, absorption 1line,
1ine width, osclllator strength, phonon interaction

ABSTRACT: The au‘tho_r points out that although Cu,,0 has been thorough-" '.': 

"1y investigated in many respects, there are not enough data on such

fundamental quantlties as the absorption coefficient, half width, os=} .-
cillator strength, and the 1line contour of 1ts spectrum. The author ;| . &
therefore investigated, using recording spectral apparatus with dis- | ..

persion 3.2 A/mm, at temperatures of 160 and 4.2K, the spectral dis- |
UDC: 548.08535 + 535.343
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tribution of the absorption coefficlent of single-crystal and poly-
crystalllne Cu.0 wlth thickness 5 ~-- 300 p. The exclton lines of the
| tyellow? serleS with quantum numbers n = 1 -- 6.and n = 1 -- 7 were '

observed for 160K and 4.2K respectively. The green series of lines
with n = 2 and 3 at 160K and n = 2, 3, 4 at 4 .2K were also observed.
An examination ot the line contours shows that all the green llnes
and many of the yellow llnes are strongly asymmetrical, and that the
asymme try lncreases with n. This indicates that the interaction be-
tween the =xcltons and the phonons changes from weak to strong with §
increasing n. When the temperature 1s lowered from 160 to u4.2K, the -
absorption intensity varies in a highly irregular fashion for the ,
1different iines © , " The absorption at the maximum o
jncreases strongly for ; =2 and 3. The| .:
results are compared W ) ces:are .
attributed to differences in the spectrometer dispersion and in the
1quality of the samples. This report was presented by Academician
B. P. Konstantinov. . Orig. art. has: 3 flgures and 1 table.

SUB CODE: 20/  SUBM DATE: 08Mar65/ ORIG REF: 008/ OTH REF: 005
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ACC NR: AP6002425 SOURCE CODE: UR/0020/65/165/005/1062/1064

AUTHOR: ~ Sobolev, V. V. ' b /
ORG: Institute of App]led Physics, Academy of Sciences MSSR (Institut prikladnoy
fiziki, Akademii nauk MSSR)

TITLE: Low temperature spectral distribution of the photoconductive effect in

cadmium selenide and gggmlgm sulfxde7 ;q”{qugfa
aq 1 L

SOURCE: AN SSSR. Doklady, v. 165, no. 5, 1965, 1062-1064

TOPIC TAGS: cadmium selenide, cadmium sulfide, photoconductivity, single crystal,
spewntral distribution, low temperature effect, exciton absorption, absorption edge

ABSTRACT: Spectral curves are studied for photocurrent in CdSe and CdS at 4.2l
using a monochromator with rather wide dispersion. Single crystal specimens were
studied with dark currents of 10 9-;0 115 and photocurrents of 10 8-10"% at 77. 3%
and 4.2°K. The spectra for the photocurrents wers taken in polarlzed light usin
an instrument with a linear dispersion of 5 X/mm and a scanning time in the 200 %

spectral region of 5-~30 minutes through a slot no more than 0.5 & wide. The data ..

UDC: 535.215.4%

Card 1/3
P
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showed that "pure" crystals may be divided into two groups: crystals with peaks

and crystals with dips on the photocurrent curves; the positions of the spectral
peaks coincide with those of the dips and are highly stable. "Imperfect" crystals
may also be divided in*o two groups. However, in this case there is a wide varia-
tion in the position and number of the peaks (or dips). The peaks (dips) in the
spectral curves for the photucurrent of "pure" crystals coincide within 1-2 R with
the maxima of intense lines and bands in the line structure of the fundamental ab-
sorption edge. One of the most interesting and important results is a pronounced
velationship between the structure of the phoiucurrent curves and the state of pho~:

~ toactivation of the crystals. The peaks (dips) in the photocurrent appear only

when there is a certain minimum photoactivation for the specimens. There was no
reliable observation of the structure of photocurrent curves in CdS at 4.2°K on a
single one of the "irregular" absorption lines caused by stationary exciton-impurity
complexes. The experimental data confirm the exciton origin of the peaks (di»s) in -

tral distribztion of photocurrent because of the interaction between excitons and §~f,~ .
the photocenters which ave formed when the crystzl is exposed te radiation from the . :

Card 2/3
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The results also indicate that there is no quasi- |
he energy levels of different
2 figures.:

fundamental absorption region.
equilibrium distribution in these crystals hetween t
excitons (A and B) znd tiic levels of the same exciton. Orig. art. has:

SUB COLE: 20/ SUBM DATE: 05Sep65/ ORIC REF: 008/  OTH REF: (00
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ORG:  Institute of Applied Ph sics; Academy of Sciences MoldSSR (Institut priklad--
noy fiziki Akadswii nauk Mo1dSSR) ,

TITLE: . Photolwiinescence and ab rption spectra of "pure" cadmium gulfide and

cadmium lenide single cr stals'/neport, Fourteenth Confer.ace on Luminescence helq:
'ﬁ-wn_r.L_ ng yetals' /; : ~————-—="-jescence held _
in Riga 16-23 September 1965/ Iﬂ" . . . :

SOURCE: AN SSSR. Izvestiya. Seriyarfizicheska&n, v, 30, no. 4, 1966, 725-726

TOPIC TAGS: _photolumineaconco,‘luminescence speétrum, ab_orption spectrum, cadmium
selenide, cadmium sulfide

ABSTRACT: Although there have been many studies devoted to the edge absorption and 1wl -
minescence spectra of CdSe and Cds, many of the details of the complex structure of
these spectra are still obscure. The present work was aimed at detailed investigation
of the spectra by measurements on a large number (several hundred) perfect single
crystals at 4.2 angd 77.3% by means of high dispersion (3 and 6 A/mm) spectroscopic
instruments with photographic recording. The luminescence Spectra of one CdSe single
crystal at 4.2 and 77.3°%K and of two cds crystals at 4.2% gpre reproduced on a photo--
graphic plate. The distinctive features of the absorption and emission spectra of the
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"sure" €dSe and CdS single crystals are described at some length and the differences
are noted between the spectra of the "cold" and "warm" crystal.” The wavelengths of
the lines distinguished in the various spectra are listed. Information is also given
on the polarization of the lines. The observed complicated structure of the exciton
exciton absorption lines of CdSe and CdS can be explained on the basis of the theoreti-
cal data taking into account two molecules per unit cell and partially on the basils of.
the effects 0f spatial dispersion, the “extremum loop", and para- and ortho-excitoms. |

Orig. art. has: 2 figures.
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TITLE: Nature of the fine structure of the absorption edge lines of single crys-
_tals of cadmium selenide and sulfide oo T

SOURCE: Optika "i‘ spekt%gskopiya, V. ,ZX), no. 4, 1966, 673-677

TOPIC TAGS: cadmium sulfide, cadmium selenide, single crystal, absorption edge,
' absorption line, exciton absorption, Doppler shift, oscillation strength

ABSTRACT: The author presents & summary of his own earlier data (Opt. i spektr.:
v. 16, 76, 1964 and elsewhere) as well as data by others on the absorption line
' spectrum of single-crystal CdSe and CdS at 4.2K, obtained with very thin samples
and using a spectrograph of large dispersion 3 and 6 A/mm). The new details in
- the exciton absorption lines of the two substances, cbserved as a result, are
pointed out and discussed briefly. The experimental data are compared with vari-
ous theories proposed to explain this phenomenon (longitudinal excitons, extremum -~
locps, spatial dispersion). It is concluded that a sufficiently convincing and
couplete explasation of the complicated structure of the exciton lines can be made

ey
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only by extending these theories further and by obtaining new experimental data.
Among the theories proposed ore also Doppler shift and splitting, realization of
para-excitor states, band splitting, increase in oscillator strength, etc. The :
author thanks S. A. Moskalenko and M. I. Shmigly.k for useful-discussions and for !
a preprint of their paper. Orig. art. has: 2 tibles. !
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ORG: Institute of Avplied Physics, Academy of Sciences, MoldSSR (Institut prikladnoy
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¥
7
TITIZ: Structure of the energy bands of certain laminar crystals

SOURCE: AN SSSR. Izv, Neorg materialy, v. 2, no. 7, 1966, 1171-1176

TOPIC TAGS: semiconductor band structure, Brillouin zone, indium compound, gallium
compound, selsnide, telluride

‘““TRAC”. The reflection spectra of InSe, InpTe, GaSe, and GaTe crystal. were studled
at T = 293°% in the range of fundamental absorption in order to determine the charac-
ter of the structure of their bands in the range E>Eg according to the band theory for
! laminar and tetrahedral structures, and to attemot to correlate the known optical re-
sults, The structural reflection in the range “’“g of laminar crystals was found to
be dus to direct interband transitions at certain principal points of ths Brillouin
zone. The reflection spectra and band structure (in the range E>E ) of GaS, GaSe,

i InSe, and GaTe are similar and differ markedly from those of InpTe, The ralatlvely

| simple form of the reflection spectra for £ >E, and the complex nature of ihe absorp-
: tion spectra at E €E, of the laminar crystals indlcate a sinple structurs of their

. bands in the range E>E; and a very complex structure of the lower conduction bands

'\ Card 1/2 MCs_ 548,0:531
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AUTHOR: Kroitoru,

‘ORG: none
! ?ITLE: Reflection spectra of Mg,Si and Mg,Sn crystals
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¢ SOURCE: Optika i spektroskopiya, v. 21, no. 1, 1966, 91-93

magnesium compound optic material

polycrystals of ¥g,Si, Mg, Sn, MgoSig, 25N, 8y
are studied in the range

ABSTRACT: Reflection spectra of polished
itatively determine the

MgzsiO.ssno‘s, Mgzsio.—l, MnSiz, Mnsil.es, and HgZSio_GGeO.“
of 1 to 6 ev at 293°K. The purpose of the study was to quant
nes of the crystals in various points of the Brillouin zone.
e antifluorite lattices, are face-

£ the reflection spectra are
the cuprves are inter-

ing the crys-

!

!

|

!

i

|

‘ TOPIC TAGS: polycrystal, Brillouin zone,
!

‘.
3

{ positions of the energy 20

| A1l of these crystals (Mga
centered, with cubic ¢ranslational symmetry. Curves o

| plotted and discussed in detail. Some of the peaks observed in
‘preted. The authors thank Ye. N. Nikitin and N. A. Bul'onkov for supply

| tals. Orig. art. has: U figures.

X(X=Si, Ge, Sn)) hav
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TITLE: Iow temperature edge absorption of _cad_miﬁm selenide single cg[stuls‘/

‘SOURCE: AN MoldSSR. Institut prikladnoy Tiziki. Teoreticheskiye i eksperimentul'rw'yc
‘gissledovaniya fizicheskikh svoystv poluprovodnikovykh materialov 1 drugikh kristallov
'(Theoretical and experimental studies on physical properties of semiconductor materi-
lals and other crystals). Kishinev, Izd-vo Kartya Moldovenyaske, 1965, gl-10k

|
. TOPIC TAGS: cadmium selenide, optic spectrum, pbsorption edge, internal photoeffect,
1photoluminescence, temperature dependence, exciton, light polarization

|
‘ABSTRACT: This is & conbinuation of earlier work, carried out in 1956 - 1962 (Dis-
{ 1lex line structures of the apsorption,

1

sertation Abstract, Leningrad, 1962) where comp
d the spectral distribution of the internal

ireflection, photoluminescence spectra, an

\photoeffect, were opserved in cadmium selenide and similar crystals, and subsequently
!thoroughly investigated. The present paper reports experiments on the distinguishing
| features of absorption and reflection spectra of "pure” CdSe single crystals at tem-
| peratures 290, 160, and T{.3K. Tne spectra were obtained by & photographic procedure
!with & spectrograph ha i dicpersion 3.5 - 70 ﬁ/ mm, in the 7000 R region. The pos=
sibility of observation of longitudin&l excitons was also investigated. The cdSe was
‘in the form of plates whose optical C axis wae always in the iargest plane, 80 that

L cara Y2
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'the spectra could Le investigated in polarized light. Many details of the investigea~
ftion and of the apparatus are described elsewhere (zhTF v. 26, 1622, 1950; FIT v. 2,
{06, 1960; DAN SSSR v. 133, 96, 1960). The experimental results and their interpreta-
i tion are described in detail. The results show that the nonotonic dependence of the

| absorption coefficient on the wavelength of the absorved light experiences abrupt
changes (edges) in three regions of the spectrum. These edges are polarized; the edge
with the longest wavelength is polarized with the electric field perpendicular to C,
while the second and third edges are partially polarized. The experimental data ob-
tained on the character of the polarization and on the magnitude of the absorption co-
efficient in the region of the three edges is i1 good agreement with the theory of the
complex band structure of uniaxial crystals. The results permit identification of a

number of transitions and interband distances as well as their temperature dependence.

 Orig. art. has: 6 figures, 3 formulas, and 3 tables.
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1
TITLE: Device for studying visual functions. Class 30, No. 186076

SOURCE: Izobret prom obraz tov zn, no. 18, 1966, 87

TOPIC TAGS: wvisual function, vision, electric motor, human Sense 4 0PH 7HAL moLoey
MNEQICAL € QUIPMERNT >
{ ABSTRACT: An Author Certificate was issued for a device, used to study visual
" functions, which consists of an electric motor, stimulus sources, displayed test
. objects, and a current source. To provide objective examination of visual functions
and numerical indication of results obtained in the display of moving and stationary
| objects, a contact mechanism controlling frequency and duration of illumination of
the moving object, a display mechanism controlling the duration of display of the
stationary object,and amechanism for setting exposure time, which controls duration
of intervals in the display of two successive stimuli (for example, light and sound),
are installed in the device.
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FUTHGR:  Andriyesh, A. M.; Sobolev, V. V.

TITLE: Opvicel reflection spectra of chalcogcnides of arsenic

SCURCE:  AF BISR. Institut fizixi tverdogo tela 1 poluprovedniiov. inirichol:

svyaz' v poluprcvodnikalh i termou;n&mlk' (Chemical bond in semdconduciors an. thosso-
~ o

dynaenics). Minsk, lauka i tekhnika, 1966, 212-216

TOPIC 24C3: arsenice compound, light reflection, glacss propertiy, oniic

AZSTRACT: The purpose of the investipation was to study the change in
levels, in the nature and magnitude of interciomic interacticn forces whs
like AszSs, AszSeg, or AsgTes are transformed Trom the crystalline staie inio the
vitreous statce. To this end the authors used spectromebc”“ (st

5
Ty

.
-% and SF-95) to inves-
tigate in the 1 - 6 ev region and at T = 295% the reflection L :
form of cleaved single crystals, glass witlh surface obtained
1y polished glass, chemlcallj polished glass, and aged ;lass syntl
2go), and AssTeg ( the form of a mechunically polisiicd Doﬁycr'
polished polycrystal, and glass). Plots of the reflection spect re
the various irregularities observed in the spectra of the di _feren' ampie
listed and interpreted. Comparison of the reflection spectre of the ecrystals 3
glasses of the different chalcogenides leads to the following conclusions: In the
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the long-wave and short-wave maxima of the wuripig
he weak two maxima of artificially eged single
"erystal" peaks also oue structure-

AsoS3 spectrum,
position to the main peak and to t
crystal; tre glass exhibits in addition to the
less broad band in the same region of the spectrum. 1In the AsosSeg crystal, the main

tand is at 340 nm, whereas in the glass it is at 380 - 400 nm. The appearance of &
peak at 340 nm in "aged" glass is due to its crystallization during the five years
elapsed from the synthesis of the glass. 1In AspTeg, NO difference is observed be-
| tween the reflection of the glasses and crystals. From comparison with theoretical
studies it is concluded that the maxima observed in the reflection of the single-
crystal AszSa and AszSeg are due to direct interband trensitions. Orig. art. as:

1}
|
!
|
!
l 1 figure.
i
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TITLE: ZEnergy structure of bvands of certain II - V, V - VI, and III - VI compounds
SOURCE: AL 2333. Institut fiziki tverdozo tela i poluprovodnikov. Fnimiches raye
svyaz' v poluprovodnikakh i termodinamixa (ChLmlCul bond in semiconductors and thermo-

¥

dynamics). Minsk, Hauka i tekhnika, 1966, 221-228

OPIC TAGS: semlcomducting material, semiconductor band structure, light reflection,

,optic spectrum, Zrillouin zone, optic transition

ABSTRACT: The purpose of the investigation was to study the reflection spec

the region E > E. of a large number of anisotropic semicondur:tors {ZnSb, CdSh, Zn,5b
ZnzSbp, €4, .Sog, /JnaA;‘, CGSP—;, anAua) CdzAs,, Znf 1S5, CAAsp, SbaSs SbpSe S

BinSs, BizSey, BipTes, InSe, Inple, GaSe, and GaTe) for the purpose of d
the energy gaps at different voints of the Brillouin zone and comparing tn
band theories for anisotropic substances. The reflection spectra were invest
in the region 1 - & ev at T = 293K. Plots of all the spectra are presented an
of the reflection veaks for different energies are given. The meain conclusion o
date is thot most reflection maxima of the crystals are due to direct interoand
sitions; their magnitudes on the energy scale are directly equal to the wvalues of
corresponding interband gaps at different principal points of the Brillouin zone. Ta

()
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for the adifferent substances are

' various pezks observed on the T
interpreted from the point of view of the published theoretical and experimental
papers dealing with the different compounds . Orig. art. has: 1 figure and L tabies.
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(A) SCURCE CODE:  UR/TClu/66/000/000/0ehs oz

G.; Sobolev, V. V.; 3yrbu, N. N.; Shutov, S. D.

ergy band structure of crystals of groups Iv, IIT - v, II Vi, and the

AN BGSR. Tnstitub fizild tverdogo tela i poluprovodnikov. Fhimichesikaya
v poluprovodnikakh i1 termodinamika (Chemical bond in semiconductors and Lnermo-
cs). Mingsk, Wauka i tekhnika, 1966, 240-250 :

TOPIC TAGS: semiconducting material, semiconductor band structure, light reflectior,
optic spectrum

ABSTRACT: The authors investigated the bnnd structure, using the reflect
of pure and alioyed, polished and etched samples, cleaved crystals, and dend
groups IV and IIT - V, and polished and etcheéd cryscals of groups IX - VI (51
GzAs, Gadb, InAs, InSh, InP, GaP, and AlSb ), VgoSi, MeoSn, and certain solid

of the systems InP—InAs, A15b-GaSb, CdTe-lgTe, ZnSe-CdSe, MgsSi-1igsSn, and
FgaSi-Mgo-Se.  The various peaks observed on the different spectra of <the substan
are listed and compared with results obtained by others. Tables of the experimental
values of the direct interband transitions are presented. It is stated in the con-
clusion that the lack of conerete and suff iciently detailed calculations of ihe bands
and schemes for the chemi~al binding forces for most solids makes it very dirficult

lcaa Y2 UDC: Sh1.57
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éAUTHOR: Zalevskiy, B. K.; Lashkarev, G. V.; Sobolev, V. V.; Syrbu, N. N,

i

gORC: none

ETITLE: Experimental studies of the Structure of energy bands in certain rare earth
element chalcogenides

'

§SOURCE: AN BSSR. Institut fizik{i tvercsgo tela 1 poluprovodnikov. Khimicheskaya

:svyaz' v poluprovodnikakh i termodinamika (Chemical bond in semiconductors and
ithermodynamics). Minsk, Nauka 1 tekhnika, 1966, 251-260

fTOPIC TACS: oo i refractory compound, sulfide, selenide,
joxytelluride, rare earth compound, semiconductor band structure, reflection spectrum,
LCCEN G GGhary S 7pooe TORE

ievacuated quartz ampules. Reflection spectra in the region of energy greater than the
iminimum forbidden energy gap (Eg) were similar for all the compounds studied. This
lfact indicates a great similarity in the structure of energy bands between
chalcogenides and oxyteallurides of the rare earth elements. Structural peculiarities

i
H

!Curd 1/2 UDC: none

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651830004-3'



"APPROVEFEEE: 08/25/2000 CIA-RDP86-00513R001651830004-3

ST EARY. IR T S MR A

O A R S R R T D SN

acc & apro0soo2 (A SOURGE CODE: UR/0048/6.,230/009/1555/1557

AUTHOR: Sobolev,V,V,
AP ENRATAI L

PR
]
H

ORG: Institute of Applied physics of the Academy of Sciences of the MoldSSR
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TITLE: Low-temperature photoluminescence Spéctra of ‘mixed crystals of A(X1)B(VI)
compounds /Report, Fourteenth All-Union Conference on Luminescence (Crystal Phosphors)
held at Riga, 16-23 Sept. 1965/

SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v.30, no.9, 1966, 1555-1557

| TOPIC TAGS: luminescence spectrum, band spectrum, line spectrum, zinc compound,
cadmium compound sulfide, selenide, telluride, mixed crystal

ABSTRACT: The author has recorded the photoluminescence spectra at 4,2° K of
CcdS.CdSe single crystals of two different compositions and of coarse-grained mixed
. polycrystalline layers of each of the 10 systems comtrining two of the following
compounds: ZnS, ZnTe, CdS, CdTe, and CdSe. The polycrystalline systems wefe investi-
gated over a wide range of compositions. The principal luminescence bands are tabu- |
lated. All the investigated systoms except those containing CdTe exhibited banded

- --~-ra with equidistant bands., The failure of the CdTe-containing systens
+~ ~n~wihad to failure to achieve mixed crystals
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! TITLE: Effects of impurities, heat treatment, and deformation on
absorption spectra of cedmium sulfide and cadmium aplenide Zpeport,
Union Conference on Lunineaceﬁca (Crystal Phosphors) held at Riga,

SOURCE: AN gSSR. lzvesatiyse: Seriya tizicheskayd, v.30, 90.9, 1966, 1558-1559

TOPIC TAGS: cadmium sulfide, cadmaium selenideo, juminescence spectrum, absorption
at effect, crystal impurity, single crystal

spectrum, mechanical streas, he

ts of different impurities, heat trest-~
and mechanical stress on

avestigated the effec
different atmospheres,
and reflection spectra of cdse and CdS single

,2° K. In the present paper the results are discussed qualitatively and
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Mechanical stross was introduced by cementing the specimens to different substrates
and subsequently cooling them. The effect of strain on the sbsorption spectra Was
very similar to that of heat treatment, end it 2s concluded that the effect of heat
treatment is due to the introduction of internal deformatious rather than to changes
in the obsorption at impurities and defects. Both CdSe and CdS are very sensitive %o

lattice distortions, and this sensitivity may £ind :technical application. Heating the

crystals, particularly in an atmosphere of the anion vapor, considerably altered the
edge luminescence spectra, distorting the continuous edge luminescence spectrum and
reducing the intensity of the edge luminascence Hnes. The presence of impurities

greatly altered the luminescence apectra, resulth.;g in the appearance of many NRrrovw

and sometimes strong lines between 5810 and 7100 A and io enhancement of the doublet
structure of the edge luninescence bands. On the basis of the present and other

results it is concluded that "pure" CdSe crystall"grown by the Prerichs technique are'!

much more nearly pure than are the .corresponding pure" CcdS crystals. Many details

of the edge luminescence spectra can be explained.on the basis of the exxiton and

exciton ~ impurity center models, but they are pot so explained in tho present paper,
orig. art, hasj 2 figures. ' -
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